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(57) ABSTRACT

A pet feeder for automatic and timely provision of food to
household pets imncludes a housing containing one or more
types of pet food. The pet feeder includes a feeding tray
operably coupled to a base, the feeding tray defines at least
one pet food feeding zone located outside the housing; and
a food tank positioned 1n the housing, the food tank defines
a plurality of food compartments. At least one rotary valve
1s disposed at the bottom of the food tank; and a first electric
actuator 1s mounted on the housing and engaged to the rotary
valve, the first electric actuator drives the rotary valve to
open only one food compartment at a time, to allow food of
the only one food compartment to unload downwardly to the
teeding tray. A food pusher can move the pet food 1nto the
teeding tray accessible to a pet.

18 Claims, 7 Drawing Sheets
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1
PET FEEDER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority of Chinese Patent Appli-

cation No. 201920725110.2, filed on May 20, 2019 1n the
China National Intellectual Property Administration
(CNIPA), the entire contents of which are incorporated by
reference herein.

FIELD

The embodiments of the present disclosure relate to a
technical field of pet supplies, specifically a pet feeder.

BACKGROUND

Household pets, like humans, need to eat regularly. How-
ever, pets may not be able to be fed while pet owners are
absent. The pet owners can prepare food for one day or
longer to avoid this situation, but this method exposes food
to the surrounding environment for a long time and new
problems may arise, such as food deterioration, which may
cause pet health problems.

At the same time, the pet owners need to prepare food for
their pets every day. This chore will occupy a lot of time of
the pet owners.

Thus, it 1s reed to provide a pet feeder for household pets.

SUMMARY

In order to solve the above technical problem, a first
aspect of the present disclosure provides a pet feeder, which
includes:

a base:

a housing connected to the base;

a lid covering the housing;

a feeding tray operably coupled to the base, the feeding
tray defining at least one pet food feeding zone located
outside the housing;

a food tank positioned in the housing and defining a
plurality of food compartments;

at least one rotary valve disposed at a bottom of the food
tank;

a first electric actuator rated on the housing and engaged
to the at least one rotary valve, the first electric actuator
driving the at least one rotary valve to open only one of the
plurality of food compartments at a time, to allow food of the
only one of the plurality of food compartments to unload
downwardly to the feeding tray.

In one embodiment, the plurality of food compartments 1s
provided 1n different layers surrounding a center of the food
tank, and the at least one rotary valve forms a valve hole
corresponding to each of the plurality of food compartments,
the valve hole of each of the layers 1s beneath the corre-
sponding food compartment.

In one embodiment, the feeding tray defines at least one
pet food temporary storage zone lying beneath the food tank.

In one embodiment, the bottom of the food tank defines
a clapboard and the clapboard i1s provided with a food
compartment hole, the first electric actuator drives the at
least one rotary valve to rotate, and when the valve hole
rotates to coincide with the food compartment hole, to open
the only one of the plurality of food compartments at a time,
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to allow the food of the only one of the plurality of food
compartments fall into the at least one pet food temporary
storage zone.

In one embodiment, a second electric actuator and a
movable pusher mounted on the base, the second electric
actuator and the movable pusher are connected by a screw,
when the second electric actuator works 1n a forward direc-
tion, the screw 1s driven to rotate 1n a first direction, thereby
driving the movable pusher to move toward the pet food
teeding zone to allow the food 1n the at least one pet food
temporary storage zone moves to the at least one pet food
teeding zone, when the second electric actuator works 1n an
opposite direction, the screw rotates 1n a second and oppo-
site direction, hereby driving the movable pusher to move
away Ifrom the pet food feeding zone.

In one embodiment, a side of the movable pusher facing
the at least one pet food feeding zone includes a pushing
surface, the pushing surface covers the entire pet food
temporary storage zone.

In one embodiment, a blank 1s positioned on the pushing
surface, the blank prevents the food from moving to both
sides of the at least one pet food feeding zone when the
movable pusher moves the food.

In one embodiment, the lid defines a desiccant storage
structure.

In one embodiment, the pet feeder further includes:

a control panel mounted on the housing, the control panel
1s coupled to the first electric actuator and the second electric
actuator.

In one embodiment, the pet feeder further includes:

a communication module communicating with other
devices.

In order to solve the above technical problem, a second
aspect ol the present disclosure provides a pet feeder, which
includes:

a base;

a housing connected to the base;

a lid covering the housing;

a food tank positioned in the housing, and defining a
plurality of food compartments;

a feeding tray operably coupled to the base and defining
at least one pet food feeding zone located outside the
housing and at least one pet food temporary storage zone
lying beneath the food tank;

a third electric actuator mounted on the housing, and
engaged to the food tank, the third electric actuator drives
the food tank to rotate one frame at a time, and then drives
only one of the plurality of food compartments to rotate
around the food tank, so that the food 1n the food tank falls
to the at least one pet food temporary storage zone.

In one embodiment, the plurality of food compartments 1s
provided in different layers surrounding a center of the food
tank.

In one embodiment, the pet feeder further includes:

at least one rotary valve disposed at a bottom of the food
tank;

a first electric actuator mounted on the housing and
engaged to the at least one rotary valve, the first electric
actuator drives the at least one rotary valve to open only one
of the plurality of food compartments at a time, to allow food
of the only one of the plurality of food compartments to
unload downwardly to the feeding tray.

In one embodiment, the bottom of the food tank defines
a clapboard and the clapboard i1s provided with a food
compartment hole, the at least one rotary valve forms a valve
hole corresponding to each of the plurality of food compart-
ments, the valve hole of each of the layers i1s beneath the
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corresponding food compartment, the first electric actuator
drives the at least one rotary valve to rotate, and when the
valve hole rotates to coincide with the food compartment
hole, to open the only one of the plurality of food compart-
ments at a time, to allow the food of the only one of the
plurality of food compartments fall into the at least one pet
food temporary storage zone.

In one embodiment, a second electric actuator and a
movable pusher mounted on the base, the second electric
actuator and the movable pusher are connected by a screw,
when the second electric actuator works 1ts a forward
direction, the screw i1s driven to rotate 1n a first direction,
thereby driving the movable pusher to move toward the pet
food feeding zone to allow the food 1n the at least one pet
food temporary storage zone to move to the at least one pet
food feeding zone, when the second electric actuator works
in an opposite direction, the screw rotates in a second and
opposite direction, hereby driving the movable pusher to
move away from the at least one pet food feeding zone.

In one embodiment, a side of the movable pusher facing
the at least one pet food feeding zone includes a pushing
surface, the pushing surface covers the entire pet food
temporary storage zone.

In one embodiment, a blank 1s positioned on the pushing
surface, the blank prevents the food from moving to both
sides of the at least one pet food feeding zone when the
movable pusher moves the food.

In one embodiment, the lid defines a desiccant storage
structure.

In one embodiment, the pet feeder further includes:

a control panel mounted on the housing, the control panel
1s coupled to the first electric actuator and the second electric
actuator.

In one embodiment, the pet feeder further includes:

a communication module communicating with other
devices.

The pet feeding system of the present disclosure can
automatically feed pets and control the amount of food each
time. In another aspect, the pet feeding system can store a
plurality of pet food and deliver a plurality each time to feed
pets. The problems of pet food storage, pet food quality,
timely feeding of pets, and automatic feeding of pets are thus
resolved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of a three-dimensional
structure of an embodiment of a pet feeder of the present
disclosure:

FIG. 2 1s an exploded schematic view of an embodiment
of the pet feeder of the present disclosure;

FIG. 3 1s a schematic diagram of a food tank of an
embodiment of the pet feeder of the present disclosure;

FIG. 4 1s a top view of the food tank of an embodiment
of the present disclosure;

FIG. 5 1s a schematic diagram of a feeding tray of an
embodiment of the pet feeder of the present disclosure;

FIG. 6 1s a schematic diagram of a pusher of an embodi-
ment of the pet feeder of the present disclosure;

FIG. 7 1s a schematic diagram of a rotary valve of an
embodiment of the pet feeder of the present disclosure.

DETAILED DESCRIPTION

It will be appreciated that for simplicity and clarity of
illustration, where appropriate, reference numerals have
been repeated among the different figures to indicate corre-
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sponding or analogous elements. In addition, numerous
specific details are set forth in order to provide a thorough
understanding of the embodiments described herein. How-
ever, 1t will be understood by those of ordinary skill in the
art that the embodiments described herein can be practiced
without these specific details. In other instances, methods,
procedures and components have not been described in
detail so as not to obscure the related relevant feature being
described. The drawings are not necessarily to scale and the
proportions of certain parts may be exaggerated to better
illustrate details and features. The description 1s not to be
considered as limiting the scope of the embodiments
described herein.

Several definitions that apply throughout this disclosure
will now be presented.

The term “‘coupled” 1s defined as connected, whether
directly or indirectly through intervening components, and 1s
not necessarily limited to physical connections. The con-
nection can be such that the objects are permanently con-
nected or releasably connected. The term “substantially™ 1s
defined to be essentially conforming to the particular dimen-
s10n, shape, or other word that “substantially” modifies, such
that the component need not be exact. For example, “sub-
stantially cylindrical” means that the object resembles a
cylinder, but can have one or more deviations from a true
cylinder. The term “comprising” means “including, but not
necessarily limited to”; 1t specifically indicates open-ended
inclusion or membership 1n a so-described combination,

group, series and the like.
Referring to FIG. 1, a pet feeder 100 includes a base 11,

a housing 12, and a lid 13.
The housing 12 i1s connected to the base 11.

The housing 12 can be detachably connected to the base
11. For example, the housing 12 and the base 11 are screwed
together, or fixed by a snap-type detachable connection. A
detachable connection can also be achieved between the
housing 12 and the base 11 1n other manner.

In other embodiment, the housing 12 and the base 11 can
be integral, that 1s, the housing 12 and the base 11 can be an
integrated structure.

The lid 13 covers the housing 12. The lid 13 and the
housing 12 may be detachably connected, or one side of the
lid 13 may be hinged to the housing 12.

A desiccant storage structure can be provided in the 11d 13.
Such a desiccant can be stored in the desiccant storage
structure, the desiccant can keep the 1inside of the housing 12
dry and prevent food from spoiling.

Referring to FIG. 2 and FIG. 3, a food tank 13 for storing
food for feeding pets 1s positioned in the housing 12.

Referring to FIG. 3 and FIG. 4, the food tank 15 defines
a plurality of food compartments 16, and each of the
plurality of food compartments 16 can be used to store a
certain amount of pets food.

The food tank 15 can rotate 1n response to predetermined
programs or real-time commands, so that the food compart-
ment 16 can rotate 1n steps to a preset position in response
to the predetermined programs or the real-time commands.

The food compartments 16 can be in different layers
surrounding a center of the food tank 15, and arranged
radially around the center of the food tank 15.

FIG. 3 and FIG. 4 show the food compartments 16
arranged 1n two layers surrounding the center of the food
tank 15. A first food compartment 161 and a second food
compartment 162 are included, and the food compartments
16 of each of the two layers are arranged 1n radially.

FIG. 3 and FIG. 4 show only one embodiment of the

number of the layers of the food compartments 16, 1n other




US 11,712,022 B2

S

embodiments, the number of the layers of the food com-
partments 16 can be different.

Referring to FI1G. 7, the pet feeder 100 may include a third
clectric actuator 183 that 1s mounted on the base 11. The
third electric actuator 183 1s coupled to the food tank 15.

The third electric actuator 183 can drnive the food tank 15
to rotate 1n a clockwise or counterclockwise direction,
thereby driving the food compartments 16 to rotate clock-
wise or counterclockwise around the center of the food tank
15.

In an embodiment, the third electric actuator 183 can
drive the food compartments 16 to rotate in steps of one
compartment a time 1 a clockwise or counterclockwise
direction around the center of the food tank 15 in response
to the predetermined programs or the real-time commands,
thus, each of the food compartments 16 can advance suc-
cessively 1 a clockwise or counterclockwise direction
around the center of food tank 15.

For example, the third electric actuator 183 may be
controlled by an mmplanted chip carrying predetermined
embedded programs. While 1t 1s required to drive the food
compartments 16 to rotate one compartment in a clockwise
direction around the center of the food tank 15, the chip
generates a first operation command that rotates one com-
partment 1 a clockwise direction, and the third electric
actuator 183 drives the food compartments 16 to rotate one
compartment in a clockwise direction 1n response to the first
operation command. While it 1s required to drive the food
compartments 16 to rotate one compartment 1n a counter-
clockwise direction around the center of the food tank 15,
the chip generates a second operation command that rotates
one compartment in a counterclockwise direction, and the
third electric actuator 183 drives the food compartments 16
to rotate one compartment 1n a counterclockwise direction in
response to the second operation command.

For another example, a real-time command for controlling
the third electric actuator 183 can be provided by a third
control device, which can be a device installed on the pet
teeder 100 or a device that communicates with the pet feeder
100 remotely. While 1t 1s required to drive the food com-
partments 16 to rotate one compartment in a clock se
direction around the center of the food tank 15, a user/pet
owner sends a third operation command that rotates one
compartment in a clockwise direction by the third control
device to the third electric actuator 183, and their the third
clectric actuator 183 drives the food compartments 16 to
rotate only one of the food compartment 1t a clockwise
direction 1n response to the third operation command. While
it 1s required to drive the food compartments 16 to rotate one
compartment i a counterclockwise direction around the
center of the food tank 15, the user/pet owner sends a fourth
operation command that rotates one compartment 1 a
counterclockwise direction by the third control device to the
third electric actuator 183, and then the third electric actua-
tor 183 drives the food compartments 16 to rotate only one
of food compartment 1n a counterclockwise direction 1n
response to the fourth operation command.

Referring to FIG. 2 and FIG. 5, the pet feeder 100 may
include a feeding tray 14 that 1s operably coupled to the base
11. A manner of connecting the feeding tray 14 and the base
11 may be detachable or non-detachable.

The feeding tray 14 can define at least one pet food
teeding zone 141. The pet food feeding zone 141 presents
food to feed the pets and can be located outside the housing
12.

The feeding tray 14 can also define at least one pet food
temporary storage zone 142. The pet food temporary storage

10

15

20

25

30

35

40

45

50

55

60

65

6

zone 142 1s beneath the food tank 15. When the pets need to
be fed, the food tank 15 1s opened, the food 1n the food tank

15 1s unloaded via gravity to the pet food temporary storage
zone 142, and then the food 1s moved from the pet food
temporary storage zone 142 to the pet food feeding zone

141.

Referring to FIG. 2 and FIG. 5, the pet feeder 100 could
also include a first electric actuator 181 that 1s mounted on
the base 11.

Referring to FIG. 5, the pet feeder 100 can also include a
pusher 19. The pusher 19 1s mounted on the base 11, the
pusher 19 1s movable, and operably coupled to the first
clectric actuator 181.

In an embodiment, the first electric actuator 181 drives the
pusher 19 to move toward or away from the pet food feeding
zone 141.

When the first electric actuator 181 drives the pusher 19
toward the pet food feeding zone 141, the pusher 19 moves
the food 1n the pet food temporary storage zone 142 to the
pet food feeding zone 141. Thereatfter, the first electric
actuator 181 retracts the pusher 19 away from the pet food
teeding zone 141, so that the first electric actuator 181 can
drive the pusher 19 to move toward the pet food feeding
zone 141 again when there 1s food falling from the food tank
15 next time, thereby causing the pusher 19 again to move
the food 1ts the pet food temporary storage zone 142 to the
pet food feeding zone 141.

FIG. 5 shows a state of the pusher 19 m 1ts mitial or
retracted position, 1n which state the food 1n the food tank 15
can be unloaded to the pet food temporary storage zone 142
of the feeding tray 14. Then, the first electric actuator 181
drives the pusher 19 to move toward the pet food feeding
zone 141, and the pusher 19 pushes the food 1n the pet food
temporary storage zone 142 to the pet food feeding zone 141
of the feeding tray 14. FIG. 6 shows the pusher 19 com-
pleting a movement of pushing the food, 1n this state, the
tood unloaded to the pet food temporary storage zone 142 of
the feeding tray 14 has been completely moved by the
pusher 19 into the pet food feeding zone 141.

Reterring to FIG. 6, the first electric actuator 181 and the
pusher 19 can be connected by a screw 1811. One end of the
screw 1811 1s connected to the first electric actuator 181
through a gear set, and a body of the screw 1811 1s meshed
with the pusher 19.

The screw 1811 can be driven to rotate 1n a first direction,
thereby the pusher 19 1s moved toward the pet food feeding
zone 141 of the feeding tray 14. When the first electric
actuator 181 1s working 1n an opposite direction, the screw
1811 rotates 1n a second and opposite direction, thereby the
pusher 19 1s pulled back from the pet food feeding zone 141
of the feeding tray 14.

Referring to FIG. 3, a side of the pusher 19 facing the pet
food feeding zone 141 has a pushing surface 191 which
covers the entire pet food temporary storage zone 142, to
ensure that all food 1n the pet food temporary storage zone
142 can be pushed into the pet food feeding zone 141.

In an embodiment, The pushing surface 191 may be an
inwardly curved (concave) surface. Alternatively, the push-
ing surface 191 may be a straight surface or other surface.

Referring to FIG. 5, a blank 192 can be positioned on the
pushing surface 191. When the pusher 19 moves the food,
the blank 192 can prevent the food from moving to both
sides of the at least one pet food feeding zone, so as not to
allect an advancement efliciency.

The first electric actuator 181 can be controlled by a
predetermined program.
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In an embodiment, a chip carrying an embedded prede-
termined program may be in the first electric actuator 181.
When 1t 1s required to move the food in the pet food
temporary storage zone 142 to the pet food feed zone 141,
the chip transmits a predetermined positive direction work-
ing instruction. The first electric actuator 181 works 1n a
positive direction 1n response to the predetermined positive
direction working instruction, and drives the pusher 19 to
move toward the pet food feeding zone 141, so that the
pusher 19 pushes the food stored 1n the pet food temporary
storage zone 142 to the pet food feeding zone 141. After the
food movement 1s completed, the chip transmits a predeter-
mined opposite direction working instruction. The {first elec-
tric actuator 181 works 1n an opposite direction 1n response
to the predetermined opposite direction working instruction
and drives the pusher 19 to move away from the pet food
teeding zone 141, so that the pusher 19 moves to the pet food
temporary storage zone 142 to wait for a next positive
direction working instruction.

The first electric actuator 181 can also be controlled by a
real-time operation command.

In an embodiment, a real-time command for controlling
the first electric actuator 181 can be provided by a first
control device which can be a device installed on the pet
teeder 100 or a device that communicates with the pet feeder
100 remotely. When 1t 1s required to move the food 1n the pet
food temporary storage zone 142 to the pet food feeding
zone 141, the user/pet owner sends a positive direction
working instruction by the first control device to the first
clectric actuator 181. The first electric actuator 181 works 1n
a positive direction in response to the positive direction
working 1nstruction, and drives the pusher 19 to move
toward the pet food feeding zone 141, so that the pusher 19
pushes the food stored 1n the pet food temporary storage
zone 142 to the pet food feeding zone 141. After the food
movement 1s completed, the user/pet owner send an opposite
direction working instruction by the first control device to
the first electric actuator 181. The first electric actuator 181
works 1n an opposite direction 1n response to the opposite
direction working instruction and drives the pusher 19 to
move away from the pet food feeding zone 141, so that the
pusher 19 moves to the pet food temporary storage zone 142
to wait for a next positive direction working instruction.

Referring to FIG. 2, a bottom of the food tank 15 defines
a clapboard 17, and the clapboard 17 1s provided with a food
compartment hole 171.

The food compartment hole 171 can be fixedly positioned
above the pet food temporary storage zone 142 of the
teeding tray 14, and the food compartment hole 171 allows
the food 1n the food tank 15 to be unloaded from the food
compartment hole 171 to the pet food temporary storage
zone 142 of the feeding tray 14 via gravity.

In an embodiment, a cross-sectional area of the food
compartment hole 171 can be equal to or smaller than a
cross-sectional area of the food compartment 16.

Each of the food compartments 16 of the food tank 15 can
be rotated to the position of the food compartment hole 171
in a clockwise or counterclockwise direction by the third
clectric actuator 181. When one of the food compartments
16 rotates to the position of the food compartment hole 171,
the food 1n the one of the food compartments 16 falls into the

pet food temporary storage zone 142 of the feeding tray 14.
Then, the third electric actuator 183 again drives a next one

of the food compartments 16 of the food tank 15 to rotate to

the position of the food compartment hole 171 1n a clock-
wise or counterclockwise direction, so that the food in the

next one of the food compartments 16 falls into the pet food
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temporary storage zone 142 of the feeding tray 14. In this
way, the food compartment hole 171 allows food of only one
of the food compartments 16 at a time to be unloaded into
the pet food temporary storage zone 142 of the feeding tray
14.

In an embodiment, when the food compartments 16 of the
food tank 15 are arranged as a plurality of layers, the
clapboard 17 can define a food compartment hole 171
corresponding to each of the food compartments 16. The
position of the food compartment hole 171 of each layer 1s
positioned below the corresponding food compartment 16.

The food compartment hole 171 of each layer can be
fixedly positioned above the pet food temporary storage
zone 142 of the feeding tray 14. The food compartment hole
171 of each layer allows food 1n the food compartment 16
ol a certain layer to be unloaded from the food compartment
hole 171 1to the pet food temporary storage zone 142 of the
feeding tray 14 via gravity. Thereby, a purpose of transier-
ring the food stored in the food compartment 16 of the
corresponding layer downwards to the pet food temporary
storage zone 142 of the feeding tray 14 can be achieved.

In an embodiment, the cross-sectional area of the food
compartment hole 171 of each layer 1s equal to or smaller
than the cross-sectional area of the food compartment 16 of
the corresponding layer.

Each of the food compartments 16 of each layer of the
food tank 15 can be successively rotated in the clockwise or
counterclockwise direction to the position of the food com-
partment hole 171 by the third electric actuator 183. When
the food compartment 16 of each layer 1s rotated to the food
compartment hole 171, the food 1n the food compartment 16
can unload via gravity downwards to the pet food temporary
storage zone 142 of the feeding tray 14. After the food 1n one
of the food compartments 16 has been unloaded to the pet
food temporary storage zone 142 of the feeding tray 14, the
third electric actuator 183 can drive the next one of the food
compartments 16 of the food tank 15 to rotate to the position
of the food compartment hole 171 in a clockwise or coun-
terclockwise direction to allow food 1n the next one of the
food compartments 16 to unloaded via gravity to the pet
food temporary storage zone 142 of the feeding tray 14. In
this way, 1t 1s possible to configure the food compartment
hole 171 corresponding to each layer to allow food of only
one of the food compartments 16 of each layer to be
unloaded into the pet food temporary storage zone 142 of the
feeding tray 14 at a time.

For example, referring to FI1G. 2, when the food compart-
ments 16 of the food tank 15 1s set in two layers, the
clapboard 17 defines a first food compartment hole 1711 and
a second food compartment hole 1712. The first food
compartment hole 1711 lies beneath the first food compart-
ment 161. A cross-sectional area of the first food compart-
ment hole 1711 1s equal to or smaller than a cross-sectional
arca of the first food compartment 161. The second food
compartment hole 1712 lies beneath the second food com-
partment 162. A cross-sectional area of the second food
compartment hole 1712 1s equal to or smaller than a cross-
sectional area of the second food compartment 162.

Referring to FIG. 2 and FIG. 7, the pet feeder 100 could
also be provided with at least one rotary valve 20. The rotary
valve 20 1s disposed at the bottom of the food tank 15 and
lies beneath the clapboard 17. The rotary valve 20 controls
the opening and closing of the food compartment 16 of the
food tank 15.

In an embodiment, the first food compartment 161 of the
food tank 15 can rotate 1n a clockwise or counterclockwise
direction to the position of the first food compartment hole
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1711 by the third electric actuator 183, so that the first food
compartment 161 of the food tank 15 can be opened 1n
sequence, and only one of the first food compartments 161
1s allowed to open at a time. That 1s, only one of the first food
compartments 161 of each layer 1s allowed to release the
food 1nto the pet food temporary storage zone 142 of the
teeding tray 14 by the rotary valve 20.

In an embodiment, the second food compartment 162 of
the food tank 15 can rotate 1n a clockwise or counterclock-
wise direction to the position of the second food compart-
ment hole 1712 by the third electric actuator 183, so that the
second food compartment 162 of the food tank 15 can be
opened 1n sequence, and only one of the second food
compartments 162 is allowed to open at a time. That 1s, only
one of the second food compartments 162 of each layer 1s
allowed to release the food into the pet food temporary
storage zone 142 of the feeding tray 14 by the rotary valve
20.

Referring to FI1G. 2 and FIG. 7, a valve hole 201 1s formed
on the rotary valve 20. A cross-sectional area of the valve
hole 201 1s equal to or smaller than the cross-sectional area
of the second food compartment 162.

Referring to FI1G. 2 and FIG. 7, the pet feeder 100 can also
be provided with a second electric actuator 182 mounted on
the base 11. The second electric actuator 182 1s engaged to
the rotary valve 20, and the second electric actuator 182 can
rotate the rotary valve 20 in a clockwise or counterclockwise
direction.

In an embodiment, the second electric actuator 182 1s
controlled by predetermined programs.

For example, the second electric actuator 182 may be
controlled by an mmplanted chip carrying predetermined
embedded programs. When the rotary valve 20 1s required to
rotate 1n a clockwise direction, the chip transmits a prede-
termined clockwise rotation control command, the second
clectric actuator 182 drives the rotary valve 20 to rotate
clockwise 1n response to the predetermined clockwise rota-
tion control command. When the rotary valve 20 1s required
to rotate 1n a counterclockwise direction, the chip transmits
a predetermined counterclockwise rotation control com-
mand, and the second electric actuator 182 drives the rotary
vale 20 to rotate counterclockwise 1n response to the pre-
determined counterclockwise rotation control command.

For another example, the second electric actuator 182 can
be also controlled by a real-time operation command.

For example, the real-time operation command can be
provided by a second control device which can be a device
installed on the pet feeder 100 or a device that communicates
with the pet feeder 100 remotely. When the rotary valve 20
1s required to rotate in a clockwise direction the user/pet
owner sends a clockwise rotation control command to the
second electric actuator 182 by the second control device,
and the second electric actuator 182 drives the rotary valve
20 to rotate clockwise 1n response to the clockwise rotation
control command. When the rotary valve 20 1s required to
rotate 1n a counterclockwise direction, the user/pet owner
sends a counterclockwise rotation control command to the
second electric actuator 182 by the second control device,
and the second electric actuator 182 drives the rotary valve
20 to rotate counterclockwise in response to the counter-
clockwise rotation control command.

If one of the food compartments 16 needs to be opened,
the second electric actuator 182 drives the rotary valve 20 in
a clockwise or counterclockwise direction to rotate, and
when the valve hole 201 rotates to coincide with the food
compartment hole 171, the one of the food compartments 16
1s opened, and the food 1n the one of the food compartments
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16 falls 1nto the pet food temporary storage zone 142 of the
teeding tray 14. After the food in the one of the food
compartments 16 has fimished falling into the pet food
temporary storage zone 142 of the feeding tray 14, the
second electric actuator 182 can drive the rotary valve 20 to
reversely rotate, so that the valve hole 201 and the food
compartment hole 171 no longer coincide, and the one of the
food compartments 16 1s closed. When a next one of the
food compartments 16 needs to be opened, the third electric
actuator 183 drives the food tank 15 to rotate clockwise or
counterclockwise, so that the next one of the food compart-
ments 16 rotates to the position of the food compartment
hole 171. The second electric actuator 182 again drives the
rotary valve 20 to rotate, so that the valve hole 201 again
comncides with the food compartment hole 171. Then the
next one of the food compartments 16 1s opened and the food
in the next one of the food compartments 16 1s released
under the action of gravity into the pet food temporary
storage zone 142 of the feeding tray 14.

A cooperation of the valve hole 201 with the food
compartment hole 171 allows the rotary valve 20 to open
only one of the food compartments 16 at a time. That 1s, the
pet feeder 100 allows food of only one of the food com-
partments 16 to unload downwardly to the pet food tempo-
rary storage zone 142 of the feeding tray 14 at a time.

In an embodiment, when the food compartments 16 of the
food tank 135 are provided 1n multiple layers, the rotary valve
20 forms a valve hole 201 corresponding to each of the food
compartments 16. The valve hole 201 of each layer 1is
beneath the corresponding food compartment 16. The cross-
sectional area of the valve hole 201 of each layer 1s equal to
or smaller than the cross-sectional area of the food com-
partment 16 of the corresponding layer.

The rotary valve 20 can be rotated i a clockwise or
counterclockwise direction by the second electric actuator
182, so that the valve hole 201 corresponding to the food
compartments 16 of each layer 1s rotated to coincide with the
food compartment hole 171 corresponding to the food
compartment 16 of corresponding layer. The food compart-
ment 16 of a layer 1s thus opened, and food in the food
compartment 16 1s released. In this way, the rotary valve 20
opens only one of the food compartments 16 of each layer
at a time. That 1s, the pet feeder 100 allows food of only one
of the food compartments 16 of each layer to unload
downwardly to the pet food temporary storage zone 142 of
the feeding tray 14 at a time.

For example, referring to FIG. 2 and FIG. 7, i1 the food
compartments 16 of the food tank 15 are set in two layers,
a first valve hole 2011 and a second valve hole 2012 can be
formed on the corresponding rotary valve 20, the second
valve hole 2012 1s configured to be open later than the first
valve hole 2011. The first valve hole 2011 lies beneath the
first food compartment 161, and a cross-sectional area of the
first valve hole 2011 1s equal to or smaller than the cross-
sectional area of the first food compartment 161. The second
valve hole 2012 lies beneath the second food compartment
162, and a cross-sectional area of the second valve hole 2012
1s equal to or smaller than the cross-sectional area of the
second food compartment 162.

In one embodiment, the first food compartment 161 of the
food tank 15 1s rotated 1n a clockwise or counterclockwise
direction to the position of the first valve hole 2011 by
driving of the third electric actuator 183. So that the first
food compartment 161 of the food tank 15 1s opened, and
only one of the first food compartments 161 1s allowed to
open at a time. That 1s, the rotary valve 20 allows food of
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only one of the first food compartments 161 to unload
downwardly to the pet food temporary storage zone 142 of
the feeding tray 14 at a time.

In one embodiment, the second food compartment 162 of
the food tank 15 can rotate 1n a clockwise or counterclock-
wise direction to the position of the second valve hole 2012
by drniving of the third electric actuator 183. So that the
second food compartment 162 of the food tank 15 can be
successively opened, and only one of the second food
compartments 162 1s allowed to open at a time. That 1s, the
rotary valve 20 allows food of only one of the second food
compartments 162 to unload downwardly to the pet food
temporary storage zone 142 of the feeding tray 14 at a time.

The valve hole 201 corresponding to each layer can be
staggered. Thus when the valve hole 201 corresponding to a
certain layer overlaps with the food compartment hole 171
of the corresponding layer, the valve holes 201 correspond-
ing to the other layers do not overlap with the corresponding
food compartment holes 171 of the corresponding layers.
That 1s, when one of the food compartments 16 of a certain
layer 1s opened, the food compartments 16 of the other
layers are not opened at the same time, thereby ensuring that
the pet feeder 100 opens only one of the food compartments
16 at a time.

For example, referring to FIG. 2 and FIG. 7, 1f the food
compartments 16 of the food tank 15 are set in two layers,
the first valve hole 2011 and the second valve hole 2012 can
be staggered 1n relation to each other. So when the first valve
hole 2011 1s rotated below the first food compartment hole
1711, the second valve hole 2012 1s not located below the
second food compartment hole 1712. That 1s, when the first
food compartment 161 1s opened, the second food compart-
ment 162 does not open. When the second valve hole 2012
1s rotated below the second food compartment hole 1712, the
first valve hole 2011 1s not located below the first food
compartment hole 1711. That 1s, when the second food
compartment 162 is opened, the first food compartment 161
does not open.

In an embodiment, referring to FIG. 2 and FIG. 2, the pet
teeder 100 can also be provided with a control panel 21
mounted on the housing 12.

The control panel 21 can be coupled to the first electric
actuator 181, the second electric actuator 182, and the third
clectric actuator 183. The control panel 21 can set param-
cters of the predetermined program for controlling the first
electric actuator 181, the second electric actuator 182, and
the third electric actuator 183. Or the control panel 21 can
be directly used to set parameters of the real-time operation
command for controlling the first electric actuator 181, the
second electric actuator 182, and the third electric actuator
183.

In an embodiment, referring to FIG. 1 and FIG. 2, the pet
teeder 100 can also be provided with a communication
module 22. The communication module 22 communicates
with other devices, such as smartphones and tablets. A
remote user can thus control the pet feeder 100 through the
external terminal device.

The external terminal device can be any electronic prod-
uct that can interact with the user. For example, a personal
computer, a tablet computer, a smart phone, a Personal
Digital Assistant (PDA), a game console, an Internet Pro-
tocol Television (IPTV), a smart wearable devices, and the
like.

A communication mode of the commumication module 22
of the pet feeder 100 can be wired or wireless.

The network the communication module 22 of the pet
feeder 100 can be the Internet, a wide area network, a
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metropolitan area network, a local area network, a virtual
private network (VPN), and the like.

The details of the present disclosure are not limited to the
above described exemplary embodiments. Other specific
forms can be embodied without departing from spirit or
essential characteristics of all the present embodiments. The
present embodiments are to be considered as 1llustrative and
not restrictive, and scope of the present disclosure 1s limited
by appended claims. All changes 1n meanings and scopes of
equivalent elements are included 1n all the present disclo-
sure. All accompanying drawings 1n the claims should not be
construed as limiting the claims. In addition, it 1s to be
understood that the word ‘comprising’ does not exclude
other elements or steps, singular or plural. A plurality of
units or devices recited 1 system claims can also be 1mple-
mented by a unit or a device by software or hardware. The
word ‘second’ 1s used to denote a name instead of any
particular order.

It should be noted that the above embodiments are only
for explaining the technical solutions of the present disclo-
sure, and the above embodiments are not intended to be
limiting. Although all the present disclosures has been
described 1n detail with reference to preferred embodiments,
average technician in the field will understand that modifi-
cations or equivalent substitutions may be made without
departing from the spirit and the scope of the claims.

I claim:

1. A pet feeder, comprising:

a base;

a housing connected to the base;

a lid covering the housing;

a feeding tray operably coupled to the base, the feeding
tray defining at least one pet food feeding zone located
outside the housing;

a food tank positioned in the housing and defining a
plurality of food compartments, wherein the plurality
of food compartments 1s provided in different layers
surrounding a center of the food tank, and at least one
rotary valve forms a valve hole corresponding to each
of the plurality of food compartments, the valve hole of
cach of the layers 1s beneath the corresponding food
compartment;

the at least one rotary valve disposed at a bottom of the
food tank;

a first electric actuator mounted on the housing and
engaged to the at least one rotary valve, the first electric
actuator driving the at least one rotary valve to open
only one of the plurality of food compartments at a
time, to allow food of the only one of the plurality of
food compartments to unload downwardly to the feed-
ing tray.

2. The pet feeder of claim 1, wherein the feeding tray
defines at least one pet food temporary storage zone lying
beneath the food tank.

3. The pet feeder of claim 2, wherein the bottom of the
food tank defines a clapboard and the clapboard 1s provided
with a food compartment hole, the first electric actuator
drives the at least one rotary valve to rotate, and when the
valve hole rotates to coincide with the food compartment
hole, to open the only one of the plurality of food compart-
ments at a time, to allow the food of the only one of the
plurality of food compartments fall into the at least one pet
food temporary storage zone.

4. The pet feeder of claim 3, further comprising a second
clectric actuator and a movable pusher mounted on the base,
wherein the second electric actuator and the movable pusher
are connected by a screw, when the second electric actuator
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works 1n a forward direction, the screw 1s driven to rotate 1n
a first direction, thereby driving the movable pusher to move
toward the at least one pet food feeding zone to allow the
food 1n the at least one pet food temporary storage zone to
move to the at least one pet food feeding zone, when the
second electric actuator works 1n an opposite direction, the
screw rotates 1n a second and opposite direction, hereby
driving the movable pusher to move away from the at least
one pet food feeding zone.

5. The pet teeder of claim 4, wherein a side of the movable
pusher facing the at least one pet food feeding zone com-
prises a pushing surface, the pushing surface covers the
entire pet food temporary storage zone.

6. The pet feeder of claim 5, wherein a blank 1s positioned
on the pushing surface, the blank prevents the food from
moving to both sides of the at least one pet food teeding zone
when the movable pusher moves the food.

7. The pet feeder of claim 6, wherein the lid defines a
desiccant storage structure.

8. The pet feeder of claim 7, further comprising:

a control panel mounted on the housing, the control panel
coupled to the first electric actuator and the second
clectric actuator.

9. The pet feeder of claim 8, further comprising:

a communication module.

10. A pet feeder, comprising:

a base:

a housing connected to the base;

a lid covering the housing;

a food tank positioned in the housing and defining a
plurality of food compartments, wherein the plurality
of food compartments 1s provided in different layers
surrounding a center of the food tank;

a feeding tray operably coupled to the base and defiming
at least one pet food feeding zone located outside the
housing and at least one pet food temporary storage
zone lying beneath the food tank;

a first electric actuator mounted on the housing and
engaged to the food tank, wherein the first electric
actuator drives the food tank to rotate one layer at a
time, and then drives only one of the plurality of food
compartments to rotate around the food tank, so that the
food 1n the food tank falls to the at least one pet food
temporary storage zone.

11. The pet feeder of claim 10, further comprising:

at least one rotary valve disposed at a bottom of the food
tank; a second electric actuator mounted on the housing
and engaged to the at least one rotary valve, the second

10

15

20

25

30

35

40

45

14

clectric actuator driving the at least one rotary valve to
open only one of the plurality of food compartments at
a time, to allow food of the only one of the plurality of
food compartments to unload downwardly to the feed-
ing tray.

12. The pet feeder of claim 11, wherein the bottom of the
food tank defines a clapboard and the clapboard 1s provided
with a food compartment hole, the at least one rotary valve
forms a valve hole corresponding to each of the plurality of
food compartments, the valve hole of each of the layers 1s
beneath the corresponding food compartment, the second
clectric actuator drives the at least one rotary valve to rotate,
and when the valve hole rotates to coincide with the food
compartment hole, to open the only one of the plurality of
food compartments at a time, to allow the food of the only
one of the plurality of food compartments fall into the at
least one pet food temporary storage zone.

13. The pet feeder of claim 12, further comprising a third
clectric actuator and a movable pusher mounted on the base,
wherein the third electric actuator and the movable pusher
are connected by a screw, when the third electric actuator
works 1n a forward direction, the screw 1s driven to rotate in
a first direction, thereby driving the movable pusher to move
toward the at least one pet food feeding zone to allow the
food 1n the at least one pet food temporary storage zone to
move to the at least one pet food feeding zone, when the
third electric actuator works 1n an opposite direction, the
screw rotates 1 a second and opposite direction, hereby
driving the movable pusher to move away from the at least
one pet food feeding zone.

14. The pet feeder of claim 13, wheremn a side of the
movable pusher facing the at least one pet food feeding zone
comprises a pushing surface, the pushing surface covers the
entire pet food temporary storage zone.

15. The pet feeder of claim 14, wheremn a blank 1s
positioned on the pushing surface, the blank prevents the
food from moving to both sides of the at least one pet food
teeding zone when the movable pusher moves the food.

16. The pet feeder of claim 15, wherein the lid defines a
desiccant storage structure.

17. The pet feeder of claim 16, further comprising:

a control panel mounted on the housing, the control panel
coupled to the second electric actuator and the third
clectric actuator.

18. The pet feeder of claim 17, further comprising:

a communication module.
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